The U.S. and Chinese markets for synthetic latex polymers in the nonwoven and textile markets reached 337,000 dry tons (or 744 million dry pounds) in 1996. Overall, the demand for latex polymers in these two market segments will grow to 377,000 dry tons (or 831 million dry pounds) in 2001. Latex usage in nonwovens in these two regions will reach an estimated 202,000 dry tons (or 445 million dry pounds) in 2001, representing average annual growth of 2.2% a year. Likewise, demand in the textile market will grow to 175,000 dry tons (or 386 million dry pounds) in 2001. It is critical to understand that the demand for latex polymer in both markets in the United States will follow that of a more mature market, growing at approximately 2% a year. Demand in China, however, will grow by an estimated 6% a year, but from a very small base.
continuous length. These fibers are processed in three stages: yarn manufacturing q fabric production, and q finishing.
q Latex polymers may be utilized in the fabric construction stage, however, the majority is consumed in textile dyeing and finishing. They serve as backcoats, hand builders, pigment binders, and flocking adhesives in textiles.
Market Size
The nonwovens markets in the United States and China are very different in both size and process technology. The worldwide production of nonwovens is estimated at 2.2 million tons to 2.5 million tons (or 4.8 billion pounds to 5.5 billion pounds) in 1994. The United States represented 43% of the nonwoven production, while Asia represented 27% [1] . Of the 15% of the total nonwovens market categorized as "other" regions of the world, Kline's estimates place the total production of nonwoven products in China at 160,000 tons in 1995. Nonwoven producers in China number more than 400 companies with approximately 800 production lines [2] .
In the United States, nonwovens production is estimated at approximately 2.3 million tons (or 5 billion pounds). U.S. Department of Commerce data indicates that the value of nonwoven product shipments is $4.3 billion in 1996. Approximately 170 nonwovens manufacturing establishments exists in the United States [4] .
Historically, the U.S. nonwovens market first developed around the drylaid process technology. Over the last half-century, other process technologies have been successfully developed with spunbonding now representing about one-third of the U.S. market. In China, the market is geared more evenly toward spunbonding, needlepunching, and carding.
The textile market in the United States and China is also very different in scale and structure. The value of U.S. textile product shipments is cited at $79.1 billion in 1995 [5] . Approximately 5,900 establishments in the United States participate in the textile market [6] . In China, textile production in 1995 totaled 24,576 million meters. State-owned textile mills represent an estimated 75% of the total production in China, however, the number of local, country-owned enterprises is growing. This is particularly true in the textile dyeing and printing industries in China.
Types of Emulsions Consumed
The types of emulsions utilized in nonwoven and textile applications in both the United States and China are similar, however, the degree to which the products are utilized in each country varies. Pure acrylics are among the major products in both countries. Likewise, styrene-acrylics are second tier latexes for nonwoven applications in both countries.
Several dissimilar characteristics also exist between the two countries, as follows:
• Scale: Emulsion consumption in the U.S. nonwovens market totals 164 thousand tons (or 362 million dry pounds) versus the Chinese market at 17 thousand dry tons (or 37 million dry pounds), so the United States is approximately 10 times larger than China.
• Vinyl-acrylics, polyvinyl acetate (PVAc), and styrene-butadiene (SBR) are major products for nonwovens in the United States, but only minor products in China.
• Vinyl acetate-ethylene (VAE) latexes are major products for nonwovens in the United States, yet are not consumed in China. In addition, the more specialty products such as polyvinyl chloride (PVC), polyurethane (PUR), acrylonitrile-butadiene, and ethylene-vinyl chloride (EVCL) are only seen in the United States.
• Scale: Emulsion consumption in the U.S. textile market totals 140 thousand tons (or 310 million dry pounds) versus the Chinese market a 16 thousand dry tons (or 35 million dry pounds), so the United States is approximately nine times larger than China
• PVAc latex is a major product for textiles in the United States, but only a minor product in China
• SBR latex is a major product for textiles in the United States, yet not consumed in China. In addition, the more specialty products such as PVC, PUR, and polyolefins are only seen in the United States
Emulsion Pricing
In general, market prices of latex polymers in China are higher than those in the United States. The average price for the nonwovens market in China was about 10% higher than the United States in 1996.
In the textile market, average prices in China are approximately 33% higher than in the United States. The higher prices in China can be attributed to several factors including:
• The higher quality level of emulsions locally produced by the multinational companies in China versus the local producers, and the resulting gap in prices.
• The smaller sizes, typically in the range of 30 kg to 200 kg in China, versus truckloads in the United States.
• Different terms of credit coupled with the fact that many purchases in China are made on a spot basis to serve short-term needs
Function of the Latex Polymer in Nonwovens
As previously noted, latex polymers are the primary binding agent in nonwovens. As such, they are often referred to as "chemical binders." One of the important attributes offered by latex polymers in nonwoven applications is the hand of the finished product. Latexes offer the ability to modify the softness or stiffness of the nonwoven. The range of hand characteristics of the nonwoven is impacted by the selection of the latex type. Generally speaking, acrylics offer a wide range in hand from soft to stiff. PVAc latex possesses inherent stiffness. Other latexes such as VAE, SBR, and vinyl-acrylics impart hand qualities that range between the two extremes.
Latex polymers are largely responsible for the tensile strength of the nonwoven product. In addition, latexes also impact other properties such as tear, grab, burst, and seam strength. As a rule of thumb, the latex polymers that are not self-cross-linking yield good dry strength but redisperse on exposure to water. Likewise, the emulsions that are self-cross-linking offer good wet strength.
Color fastness of the nonwoven is also largely impacted by the selection of the latex polymer. Acrylic latexes offer the best results in terms of color fastness. At the other extreme, both PVAc and SBR latex polymers have poor color fastness. PVAc experiences issues with fading after washing, while SBR tends to yellow upon exposure to heat and light.
Mechanical properties such as flexibility, stretch and crease recovery, and abrasion resistance, among others, are important attributes in nonwovens. Acrylic and SBR latex polymers typically are known for their good flexibility, while PVAc is viewed as more brittle.
Other important attributes impacted by the choice of latex polymer include absorbency, flammability, and permeability.
Function of the Latex Polymer in Textiles
The function of latex polymers in the textile industry is generally categorized as coatings/backcoatings, hand builders, pigment binders, or flocking adhesives. In coatings, the latex polymer enhances fabric tensile strength, surface abrasion resistance, and stiffness. In backcoating applications, the latex provides strength, durability, and wear resistance.
The selection of the latex type impacts the hand-or manner in which the textile fabric feels-by softening, stiffening, or adding body to the product. PVAc latex polymers typically stiffen and add body to textiles, while polyethylene (PE) latexes soften the products. Acrylics can be manufactured to offer a wide range of hand characteristics, depending upon the application.
In pigment processes, latex polymers such as acrylics are combined with the dyes and other additives and then applied to the fabric surface. The latex serves to hold the color into the fabric for processes such as screen and engraved roll printing.
Finally, latex polymers serve as a binder or "flocking adhesive" to adhere fibers to a cheesecloth in the production of imitation velour fabrics. This process is typically seen in such market segments as upholstery and ribbons.
Latex Consumption
Overall, China is an emerging market for latex emulsions. The consumption of latex emulsions in nonwovens and textiles in the United States is approximately 10 times larger than in China. However, as previously noted, the types of emulsions utilized in nonwoven and textile applications in both the United States and China are somewhat similar. Pure acrylics are the major products in both countries. In fact, the dominance of acrylic latexes in China compared to that in the United States is striking. In addition, the percentage of the total demand in each region represented by vinyl-acrylic emulsions is almost identical. As previously noted, VAE demand in the United States is significant while it is not seen at all in China, Finally, specialty emulsion products are consumed in the United States but not in China.
Channels of Distribution
The channels of distribution for supply of latex emulsions differ in the United States and China. In the United States, the level of captive production and imports of emulsion polymers to serve the nonwoven and textile markets is very minor, if it exists. In China imports are significant, representing 22% of the total Chinese demand in these two markets.
Leading Suppliers
One of the largest suppliers of latex emulsions to the nonwoven and textile markets in the United States and China is Rohm and Haas. In addition to Rohm and Haas, the United States is also served by three other significant suppliers and a host of other minor producers of latex polymers. Other leading suppliers of latexes in China include Union Carbide and Lan Zhou Petrochemical.
Major Trends in the United States
Several processing changes have impacted the U.S. nonwovens market in the past, of which some continue today. Among them:
Thermal bonding: Beginning in the 1980s, the U.S. nonwovens industry saw a change from drylaid processing of polyethylene terephthlate (PET) to thermal bonding of polypropylene (PP) in the diaper coverstock segment. This negatively impacted the demand for latex polymers in this market segment in the 1980s and early 1990s. In addition, in the recent two to three years, the apparel interlinings and automotive markets have also shifted to thermal bonding, resulting in a decline of latex demand for these applications.
Spunbonding: Overcapacity in the spunbonding segment of the U.S. nonwovens market, combined with the economics of this process, has also negatively impacted latex demand in recent years. The spunbonding process offers advantages in that the latex cost is cut entirely, while the fiber cost can be reduced by approximately one-half due to the product form.
Spunlace:
In some segments of the towels and wipes market, spunlace products are beginning to see acceptance. However, the major brands such as Handi Wipes and Chicks had remained with latex-bonded technology as of late 1996.
Despite the negative impact of some of these changes, several niche applications exist which are viewed as offering a brighter potential for latex polymers in the U.S. nonwovens market. Among these is the baby wipe market, which is a strong consumer of VAE latexes in airlaid processes and is one of the faster growing segments of the nonwovens market. On the positive side, acrylic latex demand has been impacted by a strengthening in the market for latex-bonded acquisition layers for diapers which replaced tissue paper. However, even this segment is thought to be at risk for a potential shift to thermal bonding technology in the future. In addition, the imitation leather sector offers opportunities for PVC and PUR specialty latex polymers. Finally, the roofing membrane market offers opportunities for SBR and acrylic based latexes.
Opportunities also exist in niche segments of the U.S. textile market. As a result, much of the new product and application development by latex producers centers around these new opportunities. For example, Para-Chem has developed a new acrylic copolymer that improves strength yet offers softness for backcoating applications. Para-Chem is also promoting a new acrylic copolymer with flame-retardant properties for both nonwovens and textiles. Likewise, Scott Bader is promoting a blend of acrylic and acrylonitrile polymers for better color values in pigment dyeing. Finally, VAE latex has found success in flocking of polyolefin ribbons.
Consolidation has occurred in the nonwovens industry as a means of addressing changing market conditions and growing share. Examples include the merger of Kimberly-Clark and Scott Paper Co. in diapers, Proctor & Gamble's acquisitions in Europe and South America in diapers and feminine products, and Tyco's acquisition of medical products manufacturer Kendall, among others.
Major Trends in China
Similar to the United States, some process changes are occurring in both the nonwoven and textile markets in China that will impact the demand for latex polymers. Among them:
• In nonwovens, a shift in processing from drylaid technologies has occurred in the last 10 to 12 years. The result is that the percentage of nonwovens production represented by needlepunched drylaid products has declined significantly and chemical-bonded drylaid products have marginally declined while spunlaid and melt blow processing has increased [7] . The primary impact of these technologies upon latex polymer demand has been that such newer technologies do not always utilize latexes.
• In the textile industry, China is being severely impacted by loss of business to other regions, including Indochina, the Indian subcontinent, and the Middle East. Part of the shift is attributed to substandard product quality from textile materials manufactured in China. The technology employed in a number of textile processes is not as well developed in China as in other regions of the world. Investments in new, higher quality processing technologies have not been sufficient to stem the tide of competition.
The outlook for the nonwoven and textile industries in China is varied. In the nonwovens market, opportunities for spunlaid technologies are viewed as greater than that for traditional products. However, the overall Chinese market for chemically bonded nonwovens is still viewed as a high growth potential from its current base. Thus, latex polymer demand for existing and new chemically bonded products will be strong. On the other hand, the textile market in China is not expected to grow a great deal over the coming five years and the potential exists for continued declines in some segments. The longer-term prospects will be more promising if state-owned textile mills are able to invest in new technologies to make themselves more competitive. In terms of segments of the market where latex polymers are consumed, some growth in pigment binding is anticipated.
Opportunities for more specialized product developments exist in China. In the nonwovens market, some technical development has been directed at formulating products with a suitable cost versus performance balance for applications in the domestic market where dry cleaning practices are not as common or severe. In another nonwoven application, low formaldehyde products are being used in certain clothing types such as baby wear and undergarments.
Conclusions
What does all of this mean for latex emulsions? In general, the nonwoven and textile markets will continue to be important to demand for latex polymers. Opportunities for growth exist in both the United States and China. Overall, the demand for latex polymers in these two market segments will grow to 377 thousand dry tons (or 831 million dry pounds) in 2001. Latex usage in nonwovens in these two regions will reach an estimated 202 thousand dry tons (or 445 million dry pounds) in 2001, representing an average annual growth of 2.2% a year. Likewise, demand in the textile market will grow to 175 thousand dry tons (or 386 million dry pounds) in 2001.
So, growth will occur in both market segments, albeit at different paces for the two countries. Consumption of synthetic latex polymers in the U.S. nonwoven and textile markets will reach 333 thousand dry tons (or 734 million dry pounds) in 2001. This represents average growth of 1.8% a year in the coming five years in the United States, typical of a more mature market.
Demand for latex polymers in the Chinese nonwoven and textile market will increase from 33 thousand dry tons (or 72 million dry pounds) in 1996 to 44 thousand dry tons (or 97 million dry pounds) in 2001. This is representative of a 6.1% a year growth rate for China, but from a very small base.
